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The indirect use of hospital information systems (HIS), that is, the indirect interaction of designated 
physicians with HIS by delegating HIT-related tasks to others, has become a popular phenomenon in 
hospitals. Indirect use frees physicians from busywork and helps them achieve improved productivity. 
However, the agency theory and organization literature indicate that the consequences of indirect use 
may depart from physicians’ expectations because of agency problems. To resolve such challenges, prior 
work places great emphasis on formal control and social control. Considering the nature of hospital 
settings, this study proposes that an agent’s self-control could also be a prominent control mechanism. 
To obtain a comprehensive understanding, this study builds a research model that depicts the impacts 
of three control mechanisms and their interplays on indirect use performance. The proposed 
methodology and preliminary findings are also discussed to provide insights into how to conduct 
indirect use efficiently and effectively. 
Keywords: indirect use, hospital information systems (HIS), self-control, formal control, social control 
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1 Introduction  
As a tool to boost administrative efficiency and support patient care, hospital information systems (HIS), 
which include electronic medical record systems and computerized physician order entry, have become 
staple applications in physicians’ daily work (Black et al. 2011; Hillestad et al. 2005; Kazley and Ozcan 
2008; Poon et al. 2010). In hospitals, the indirect use of HIS, that is, the indirect interaction of 
designated physicians with HIS by delegating HIT-related tasks to others (Xu et al. 2018; Tong et al. 
2017; Tong et al. 2015; Kane and Alavi 2008), has become popular. Many physicians, especially those at 
the senior level, tend to delegate HIS-related tasks (e.g., data entry) to their subordinates or interns. 
This indirect use behavior can be understood as a form of agency (Eisenhardt 1989), which involves two 
parties: principal physicians (who are designated users and choose to delegate HIS-related tasks to 
others) and agent physicians (who perform the HIS-related tasks on behalf of the principal physicians). 
The popularity of indirect use among physicians can be understood from the nature of their work. 
Although the use of HIS effectively promotes service quality and saves cost, it adds to the workload of 
physicians who are already facing tight work schedules. Furthermore, physicians prioritize their 
provision of quality service to their patients. Given a heavy workload, physicians cannot allocate 
sufficient attention to every patient. Indirect use frees principal physicians from busywork and helps 
them achieve improved productivity (True et al. 2014). Some researchers recognize the importance of 
the indirect use of HIS in improving the efficiency and quality of care in healthcare organizations (e.g., 
Tong et al. 2017; Kane and Alavi 2008; Sykes et al. 2011). For example, Kane and Alavi (2008) verified 
that indirect use could alleviate principals’ busy workload and improve quality of care. 
Despite the promises, prior literature in agency theory and organization control indicate that agent 
behavior may depart from a principal’s expectations due to goal conflict and information asymmetry 
between the two parties (Eisenhardt 1985, 1989; Friedkin 1983; Ouchi and Maguire 1975). The indirect 
use of HIS, if not managed properly, may also introduce problems to principal physicians. For example, 
an agent physician’s attitude toward the indirect use of HIS may be totally different from that of the 
principal physician because the agent must bear extra work and delegation could prevent the agent from 
accomplishing tasks at his/her own pace. Such a conflict has a possible negative effect on the indirect 
use of HIS. To resolve such challenges, prior work on the principal–agent relationship places great 
emphasis on two control mechanisms conducted by principals, namely, formal control and social 
control. Formal control is a control mechanism usually supported by organizational rules that authorizes 
the principal to monitor the agent’s behavior or verify the outcome (Jaworski 1988). Social control 
engenders a close tie between the principal and the agent through trust and shared norms and values 
(Li et al. 2010; Poppo and Zenger 2002). Although these two control mechanisms are pivotal, as 
suggested by the literature, this study posits that the nature of the hospital setting could weaken their 
effectiveness. Specifically, given that agent physicians are usually junior physicians who are required to 
periodically rotate between different medical units/hospitals, principal physicians cannot physically 
establish a stable relationship with and effectively implement control over the same agent physicians. 
Under such circumstances, this study proposes that an agent physician’s self-control could be a 
prominent control mechanism. Different from formal control and social control, self-control is 
conducted by the agent to adjust inappropriate behavior by establishing individual goals and monitoring 
what has been achieved (Jaworski 1988; Kirsch 1996). This type of control mechanism has not been a 
major focus in the literature (Thaler and Shefrin 1981). Few studies examine the impact of self-control 
from the agents’ perspective. To obtain a comprehensive understanding of control mechanisms for 
physicians’ indirect use of HIS, this paper proposes a research model that depicts the impacts of three 
control mechanisms and their interplays on indirect HIS use performance. To evaluate the research 
model, this study is in the process of conducting a multi-method study in a hospital. This project aims 
to provide insights into how to perform indirect use efficiently and effectively. 
2 Theoretical Background and Hypotheses Development 
2.1 Control Mechanisms 
The core issue in delegation is the principal–agent relationship (Holmstrom and Milgrom 1991). Austin 
(2001) generalized the central problem in an agency relationship as how to motivate the agent to behave 
in the interest of the principal. Control mechanisms can direct the principal and agent’s cooperation by 
regulating the agent’s behavior, which greatly influences the success of indirect HIS use (Fryxell et al. 
2002). Choosing effective control mechanisms is needed when managing the relationship between the 
principal and the agent (Jap and Ganesan 2000). The literature on agency theory and organization 
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control focus on two dominant categories of control mechanisms, namely, formal control and social 
control. Hence, little attention has been paid to self-control. 
Formal control is a written, management-initiated mechanism by which the probability that the agent 
behaves in the interest of the principal will be affected (Jaworski 1988). By relying on formal control, 
the individual principal can monitor, direct, and evaluate what the agent has done (Anderson and Oliver 
1987). However, formal control is associated with the authority of the principal and a long-term 
relationship between the principal and the agent. Therefore, it may be not effective in the healthcare 
work context because of the high mobility of medical teams. 
Unlike formal control, social control may not be supportive of the stated organization objectives 
(Jaworski 1988). This type of control is localized to the work unit, that is, a medical team in a hospital. 
Two different views about social control can be found in previous studies. Social control engenders a 
close tie between the principal and the agent. However, social control is realized by slow accumulation. 
Moreover, the high mobility of medical teams cannot guarantee the long-term trust between the 
principal and the agent. 
Self-control in which individuals set their own goals, are intrinsically motivated to complete their tasks 
to achieve their objectives, and evaluate their final performance as work progresses (Kirsch and 
Cummings 1996). The source of self-control is an individual’s intrinsic motivation. Hwang (2005) and 
Malhotra (2002) claimed that self-control is based on the individual’s intrinsic motivation of perceived 
enjoyment. In other words, the extent to which helping principals accomplish HIS-related tasks is 
perceived to be enjoyable and pleasant in agents’ own right, apart from the instrumental value of the 
delegation. In the IS literature, self-control and its intrinsic motivation have been suggested as effective 
interventions to enhance system adoption (Malhotra and Murnighan 2002; Venkatesh and Davis 2000). 
Owing to its advantages in confining individuals’ inappropriate behavior, self-control is associated with 
positive managerial practices, such as improved satisfaction or performance (Hwang 2005; Kirsch and 
Cummings 1996). For example, Venkatesh (1999) reported that the game-based training method, which 
enhances intrinsic motivation (self-control), has higher user satisfaction than the traditional training 
method does.  
Given that many key relationships in the IS use context are not governed by formal organizational 
mechanisms, Kirsch (1996) argued that a balance exists between autonomous self-control and other 
control modes. For example, self-control is dependent on the extent to which outcomes are measurable 
and on the level of the principals’ knowledge about direct system use. Thus, self-control and formal and 
social control have a non-substitutive relationship, and they interact with each other. Specifically, 
additional behavior observability and outcome measurability may have a negative interactive effect on 
self-control. This situation is caused by the agent’s perception of restrictions. By contrast, agents who 
have much discretion or freedom in managing delegated tasks are more likely to use self-control and 
have better achievement than those who have less (Manz and Angle 1986). 
2.2 Hypotheses Development 
Based on the phenomenon of indirect use of HIS in hospital, we propose the hypotheses. 
2.2.1 Impact of Self-control on Indirect HIS Use Performance 
Agents’ behavior related to delegated tasks may be self-determined, controlled, or motivated (Hwang 
2005). Self-determination theory (Deci and Ryan 1985) indicates that developing an elaborate and 
unified sense of self is a natural and innate appeal for individuals. Self-control focuses on how agents 
regulate their own actions by developing a coherent sense of oneself. Self-control is associated with 
positive managerial practices, such as improved satisfaction or performance (Hwang 2005; Kirsch and 
Cummings 1996). 
For agent physicians who perform the delegated HIS-related tasks with self-control, they themselves are 
the controllers. They believe that accomplishing these tasks is enjoyable and pleasant; thus, they set 
personal goals and monitor how well they have done over time and intrinsically reward themselves for 
completing the job. This type of control mechanism is different from formal organizational control 
mechanisms or professional norms. The agents commit to these tasks and achieve an improved 
performance in terms of effectiveness and efficiency, thereby finally contributing to the principals’ 
indirect use of HIS. Obviously, 
H1: Self-control is positively associated with indirect HIS use performance. 
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2.2.2 Comparison between Self-control and Other Control Mechanisms 
Based on agency theory and organization control theory, formal and social control can bridge the gap 
between the principal and the agent in terms of goal conflict and information asymmetry (Eisenhardt 
1989; Ouchi and Maguire 1975). Formal control restricts the inappropriate behavior of agents with HIS-
related tasks by verifying the outcome or monitoring and directing their behavior (Anderson and Oliver 
1987). Social control organizes agents’ behavior through relationship governance or socialization 
(Jaworski 1988; Poppo and Zenger 2002).  
Principal physicians delegate HIS-related tasks to agent physicians, who are also usually in the same 
medical team. Although previous studies have confirmed that formal and social control used by 
principals can ensure that agents behave in the interest of the principals to a certain degree (Celly and 
Frazier 1996; Li et al. 2010; Lui 2009), both control mechanisms are subject to the high mobility of the 
healthcare work context. They depend on the relationship between principal physicians and agent 
physicians. In addition, formal control relies on the authority of principal physicians supported by stated 
organizational rules and objectives. Under this circumstance, high mobility weakens their usefulness. 
At the same time, because self-control is a function of agents’ own intrinsic motivation, it cannot be 
affected by medical teams’ mobility and principals’ characteristics. On this occasion, agents’ self-control 
seems increasingly useful in ensuring that agent physicians behave correctly due to its advantages in 
confined inconformity. As a result, the following hypotheses can be derived. 
H2: Formal control is positively associated with indirect HIS use performance. 
H2b: Self-control is more positively associated with indirect HIS use performance than formal 
control is. 
H3: Social control is positively associated with indirect HIS use performance. 
H3b: Self-control is more positively associated with indirect HIS use performance than social 
control is. 
2.2.3 Moderating Effect of Formal Control and Social Control 
Self-control, formal control, and social control share a non-substitutive relationship (Kirsch 1996; 
Kirsch and Cummings 1996). For example, social control may enhance the extent of self-control due to 
the trust perceived by agent physicians from principal physicians (Lui 2009). Enhanced self-control 
leads to an improved performance of agent physicians in delegated tasks. Thus, social control 
mechanisms may positively moderate the effect of self-control on indirect HIS use. 
In addition, Manz and Angle (1986) suggested that self-control in a discretionary and free environment 
can lead to improved achievement. Therefore, the high level of behavior and outcome observability 
(formal control) suggest that principal physicians closely supervise agent physicians, thereby resulting 
in little freedom for agent physicians to manage delegated HIS-related tasks. In turn, this process 
reduces the impact of self-control on the indirect use of HIS. By contrast, social control provides agents 
additional autonomy to handle the work. An agent who has much discretion or freedom in managing 
delegated tasks is likely to use self-control and attain considerable achievements. Under such an 
environment, agent physicians can work at their own pace. In addition, the intrinsic motivation of 
enjoyment makes agent physicians actively engage in delegated HIS-related tasks. Specifically, the 
following hypotheses are derived. 
H4: Formal control negatively moderates the relationship between self-control and indirect HIS 
use performance. 
H5: Social control positively moderates the relationship between self-control and indirect HIS use 
performance. 
3 Proposed Methodology and Preliminary Findings 
The indirect use of HIS reflects a complex activity of physicians within the context and environment of 
a hospital. To investigate this phenomenon and evaluate the proposed hypotheses, this study is now in 
the process of refining the research model through a case study that follows the sequential multi-method 
research approach (Mingers 2001). Qualitative data collected from physicians can provide a full 
understanding of the research context. Furthermore, a case study can disclose information about the 
reasoning behind the different effects of control mechanisms on indirect HIS use performance. Then, a 
contextualized research model will be formulated on the basis of the analysis of the case study. A 
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positivist approach will then be employed to form a substantial and systematic view of the indirect use 
of HIS. 
A large public general hospital in China with approximately 2,000 physicians is selected for this study. 
In this hospital, physicians directly interact with the HIS and indirectly interact with it by delegating 
some HIS-related tasks to their subordinates or colleagues. The choice of a single hospital enables us to 
detect individual-level effects and avoid inter-hospital differences. 
The qualitative data will be collected in two to three months. The data gathering techniques used include 
onsite observations and interviews with IS professionals and 10-dyad physicians, who are principal 
physicians and agent physicians, respectively. As a first step in data collection, 10 physicians, including 
five principal physicians and five agent physicians from different departments, have been interviewed. 
The interview began with questions related to their basic information, such as their age, position, and 
job description. Then, for the principal physicians, questions about their direct and indirect use of HIS 
and the control mechanisms they used were asked; For the agent physicians, questions about how they 
help the principal physicians accomplish HIS-related tasks and how the control mechanisms guide their 
behavior were asked. The interviews were open-ended and interactive. The interviewees were prompted 
to answer by using examples, especially for points relevant to our focus. Each interview lasted 30 
minutes to 1 hour. 
 




1 Oncology  F Associate 
Chief 
Physician 







It (indirect use) eased me of 
my burden, and I have more 
time to deal with things that 
only senior physician can do. 
 
…rely on their autonomy. 
2 Oncology F Resident 
Physician 










As the principal: new interns 
are not familiar with the 
systems… sometimes they did 
bad…but after my training, 
they do better can help me a 
lot. 
As the agent: it (indirect use) 
is my duty. 
 
Of course, self-control is the 
most important thing. 




… (Data entry) it is a waste of 
time, I can learn little from it. 
Table 1.  Example of Quotes for Codes  
The transcribed interview data were first organized and coded on the basis of this set of themes. Sample 
quotes from these interviews are listed in Table 1. Through a preliminary analysis of these qualitative 
data, we identified some important findings. To guarantee the reliability of the findings, we made sure 
that each finding was supported by at least two sources (Klein and Myers 1999). We moved back and 
forth between data, theoretical lenses, and the refined model until “theoretical saturation” was reached, 
at which point the incremental improvement of the model was minimal and comprehensively explaining 
the findings of the qualitative data was possible.  
First, we find that indirect HIS use behavior is popular and that it has even become a norm among 
physicians. On the basis of the dialogues with physicians, the reasons that lead to the indirect use of HIS 
can be summarized into four categories. 
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• To free oneself from busy workload 
• To guide junior physicians and interns in performing treatment by using HIS 
• For those who have limited computer literacy, indirect use improves work efficiency and 
avoids embarrassment 
• For those who value hierarchies, the right to delegate HIS-related tasks makes them feel 
identified 
This study will mainly focus on the first two categories because they account for the most proportion of 
indirect use of HIS in the target hospital.  
Second, the indirect use of HIS liberates principal physicians from a heavy workload, thereby allowing 
them to concentrate on patient treatment operation and improve their productivity to a certain degree. 
For example, an agent physician told us that his supervisory physician needed more than three hours to 
prepare medical records without his help.  
In terms of control mechanisms, we observe a non-substitutive relationship among the three control 
mechanisms. Three of the five principal physicians mentioned that they would use some of the three 
control mechanisms at the same time. However, a junior principal physician claimed that whether 
indirect use is helpful depends on the task type. Furthermore, approximately 90% of the interviewees 
admitted or emphasized the significant effect of self-control. This finding is consistent with our 
hypotheses. All agent physicians agreed with our argument that the trust of principal physicians would 
enhance their self-control performance. However, when referring to the attitude toward delegation, the 
male and female participants expressed different feelings distinctly. Thus, we will consider sex a control 
variable in the following study. 
In the future, additional qualitative data will be collected from principal physicians and agent physicians 
in departments that we have yet to address in the target hospital to enrich our findings and further 
modify our proposed research model. Then, to verify the proposed refined model, we will conduct a 
survey in the same hospital. We will also design two different questionnaires for principal physicians 
and agent physicians. Items from our previous study will be revised to correspond to our research 
context. Specifically, the proposed model will help us form a comprehensive picture of indirect use and 
its control mechanism. 
4 Expected Contribution 
This study is one of the early attempts to theoretically study the effects of different control mechanisms 
and their interplays on indirect HIS use performance. Therefore, this study has implications for both 
theory and practice. Theoretically, this study hopes to advance the current understanding of indirect 
HIS use in terms of different control mechanisms. The literature on indirect use by IS centrality ignores 
the goal conflict and information asymmetry between principal physicians and agent physicians. Thus, 
we must study different control mechanisms that can govern agent physicians’ behavior. Additionally, 
the literature on agency theory and organization control primarily focus on formal control and social 
control. By contrast, the high mobility of healthcare work weakens the effects of these two dominant 
control mechanisms. Meanwhile, the advantage of self-control in bounding an individual’s own behavior 
is one of our focuses. By incorporating self-control to examine indirect HIS use, this study effectively 
supplements the agency literature. 
Furthermore, this study offers important implications for practitioners. First, this study illustrates 
different control mechanisms in aligning the agent’s behavior and emphasizes the pivotal role of self-
control in the healthcare work context. By using appropriate control mechanisms when delegating HIS-
related tasks to others, principal physicians can enjoy improved performance. In addition, an improved 
understanding of indirect HIS use and its different control mechanisms can help principal and agent 
physicians in making long-term plans. In sum, this study will provide valuable knowledge for healthcare 
shareholders to understand how to employ HIS effectively and efficiently through indirect use. 
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